INTRODUCTION
The phenomenon of optical bistability (OB) is interesting both in the physical systems involved and in light of poten tially exciting applications.
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For a recent review of OB, see Optics News, Summer 1979. 1 
OB occurs in an opti¬
cal system in which there is a region of input intensities for which the output intensity has two stable values for a given input intensity. The two values represent high and low transmitting levels or states. With the system are associated two input intensities at which the system rapidly transforms from one state to the other. This is re ferred to as switching, and the appro priate input values are called the switch-up and switch-down input intensities. If the input is varied peri odically, the transmission is seen to trace out a hysteresis loop. One model that describes this phenomenon in a nonlinear Fabry-Perot resonator (FP) is mathematically analogous to a firstorder phase transition.
Any such system is potentially an optical three-port device through which the transmission of a light beam is controlled by a weaker light beam.
It is easy to demonstrate this in the experiment described below. In fact, the process has recently been achieved in tiny semiconductor étalons, first in a 5-µm GaAs device 15 and then in a 500-µm InSb device, 16 rendering OB a potential asset to optical signal processing.
Optical hystereses in cavities con taining gain media (i.e., lasing media) are not considered within the present discussion even though some of them were proposed and observed earlier. 17 The analysis 17, 18 of a FP containing a nonlinear gain medium is similar to that for a nonlinear absorptive and dispersive medium, but the physical consequences and practical implica tions are quite different.
Initially, the consideration of OB resulted from the study of FP resona tors containing nonlinear absorbers. The possibility of OB's occurring in such a system was independently recognized by three groups.
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Some clues to obtaining OB (Refs. 3,5) and a clear demonstration of the effect in Na (Refs. 6,7) soon followed. The behavior of a FP resonator containing a medium with a light-intensitydependent index of refraction has been studied in detail. 
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It has been emphasized that a bi stable device can be constructed from any optical material or system whose transmission is a nonlinear function T(V) of an applied voltage V. Note that all the compo nents of this proposed undergraduate experiment are commercially available and are relatively inexpensive. The most expensive components are the ampli fier and the PLZT wafer ( $200). This wafer requires high voltages, but its advantages are its very large aper ture and its ready availability (because it is used in welder's goggles). Un¬ electroded wafers are much cheaper; they can be cut into several crystals and homemade electrodes attached. When waveguide electro-optical de vices become readily available and in expensive, the high-voltage amplifier will no longer be needed. Figure 7 shows an oscilloscope display of the hysteresis curve, as well as the time dependence of the input and out put signals, for the apparatus of Fig. 4 . Here, the bias is set at 313 V, and V swings between 313 and 1100 V. Such a trace may be observed over a fairly wide range of bias voltages and ampli fier gain. Under good conditions, the ratio of the higher and lower trans mitting states may be around 10:1. Switching times, that is, the times for the system to flip from one state to the other, are on the order of a few milliseconds.
RESULTS AND DISCUSSION
That the system is indeed optically bistable is readily demonstrated. 1 4 Referring to Fig. 7(a) . 7 ) and comes to equilibrium at a lower T(V), so that Eqs. (1) and (3) are satisfied simultaneously. Now, in decreasing the input light, i.e., increasing the slope in Fig. 3 from that of the UP line to that of the DOWN line, the turned-on de vice requires less input for high trans mission than was required to turn it on. Once the input is low enough that (dT/dV) > T/(V-V B ), the device rapidly turns off.
In summary, a simple apparatus is described that permits a student to observe optical bistability. This phe nomenon is an interesting dynamical process having potential for all-optical data processing and having interesting phase-transition properties. 1 
APPENDIX: ALTERNATIVE

APPROACHES
The experiment suggested herein in volves readily available components and only a 1-mW He-Ne laser or even an incoherent light source. This experi ment is, of course, a hybrid experiment involving both electronics and optics and no cavity. There is a close analogy, however, between this hybrid experi ment and the intrinsic experiments involving an intensity-dependent re fractive index within a Fabry-Perot interferometer. The analogy can be made even closer by using a PLZT crystal (with no cross polarizers attached, which results in a much more fragile element) within a FabryPerot interferometer. Or feedback can be made to a piezoelectric on which one of the Fabry-Perot mirrors is mounted. 1 3 Hybrid experiments are suggested here because at present it is simpler to supply electrical power than laser power. However, a somewhat higher-power laser ( 20 mW) would enable one to observe intrinsic ther mal optical bistability in a color filter. 2 3 In that case, an intensitydependent refractive index is induced within a Fabry-Perot cavity by opti cal absorption, leading to heating and thermal optical path-length changes. As the field of OB develops, undoubt edly low-power intrinsic systems will become easily available.
